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Abstract:

Social chhnologics are tcchnologics that are adapted to make sclf—managcd enterprises Cconomically viable through a set of transformative
tcchniques and methodologies that promote social inclusion and improve quality of life. This study analyzed rural extension workers’
perception of social technologies in technical assistance and rural extension (TARE) services in Brazil. This quantitative study used an online
questionnaire, directed at TARE profcssionals in Brazil, with 575 respondcnts on the perception of rural extension workers. Analysis of variance
was performed using the F-test to compare the means of each set of questions. The proportions of responses were compared using the chi—squarc
test and Fisher’s test at a probability level of 5%. Based on the perceptions of the rural extension workers, it was confirmed that most rural
extension workers understand the importance of social tcchnologics, and the majority, rcgardless of region, have similar thinking about social
tcchnologics. According to the spccificitics of each region in Brazil, work can be done to focus on the deficiencies of each extensionist concerning
knowledgc and work with social tcchnologies. The deficiencies of each extensionist with knowlcdge and work with social technologies are

associated with regional characteristics and the specific demands of each region.

Keywords: Agriculture, Family Farming, Innovation, Rural Development, Social Inclusion, Technical Assistance.

Las tecnologias sociales en la Percepcién de los extensionistas rurales

en Brasil

Resumen:

Las tecnologias sociales son tecnologias adaptadas para hacer econémicamente viables las empresas autogestionadas a través de un conjunto de
técnicas y metodologias transformadoras, que promueven la inclusién social y mejoran la calidad de vida. Este estudio analizé la percepcién
de los extensionistas rurales sobre las tecnologias sociales en los servicios de asistencia técnica y de extensién rural (ATER) en Brasil. Este
estudio cuantitativo utilizé un cuestionario en linea, dirigido a profesionales de ATER en Brasil, con 575 encuestados sobre la percepcién de
los extensionistas rurales. Se realizé un analisis de varianza utilizando la prueba F para comparar las medias de cada conjunto de preguntas.
Las proporciones de las respuestas se compararon mediante la prueba chi-cuadrado y la prueba de Fisher a un nivel de probabilidad del 5
%. Sobre la base de las percepciones de los extensionistas rurales, se confirmé que la mayoria de los extensionistas rurales comprenden la
importancia de las tecnologias sociales, y que la mayoria, independientemente dela regién, tiene un pensamiento similar sobre las tecnologias
sociales. De acuerdo con las especificidades de cada regién de Brasil, se Puede trabajar para enfocar las deficiencias de cada extensionista con
relacién al conocimiento y al trabajo con tecnologias sociales. Las deficiencias de cada extensionista con relacién al conocimiento y al trabajo
con tecnologias sociales estan asociadas con las caracteristicas regionales y con las demandas especificas de cada region.

P al abraS Cl ave: agricultura, agricultura familiar, innovacién, desarrollo rural, inclusién social, asistencia técnica.
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[ntroduction

In Brazil, public Technical Assistance and Rural Extension services are aimed at serving land reform settlers,
indigenous peoples, quilombola communities and other traditional communities, family farmers or rural family
enterprises, foresters, aquaculturists, extractivists, and fishermen, as well as beneficiaries of colonization and
irrigation programs (Presidéncia da Republica de Brasil, 2010). These target groups, as stipulated by law, often
face economic constraints in terms of investment capacity in agricultural activities. This necessitates, at various
historical and productive moments, the adaptation of low-cost technologies to enable their social and economic
reproduction in rural areas. Social Technology, according to Dagnino (2014) and Passoni et al. (2004), is adapted to
the limited physical and financial scale, Capable of economically enabling self—managed enterprises through asetof
transformative techniques and methodologies that promote social inclusion and improved living conditions. The
most widespread social technologies in Brazil are biodigesters, agroforestry systems, seed banks, integrated and
sustainable agroecological production and septic tanks. It also involves reusing materials available on properties,
with simple methods, to facilitate the transformation and the social and productive impact of rural families,
preferably, according to Carvalho and Lago (2020), with the potential for replication.

Despite the unfavorable political—economic context and the legislation governing extension services in the
country, which limits the renewal of extension practices (Diniz & Hespanhol 2019), there is a consensus that
social technologies can enable the quality of life of rural families, production for self—consumption, and the
commercialization of surplus in small-scale agriculture. This research aims to contribute, theoretically, to the
understanding of social technologies by rural extensionists in Brazil and to fill a gap in rural extension studies that
propose to promote an ecological and agroecological-based approach using social technologies. However, there are
still significant limitations in the training of extensionists to advance this process in the field. This article brieﬂy
describes the materials and methods used in research with rural extensionists. It then presents the results and
discusses the perceptions of rural extensionists regarding social technologies. Finally, reflections and key findings

Of the research are summarized.

Materials and Methods

The research was carried out using a Google Forms questionnaire as a data collection instrument. The following
categories of analysis were considered: perception of social technology. The questionnaire targeted professionals in
Technical Assistance and Rural Extension (TARE) in Brazil, both from state and non-state entities. Emails were
sent to all official state TARE institutions in Brazil, including central, regional, and local offices, provided they
were listed on the TARE services websites. Emails were also sent to the Brazilian Association of State Entities
of Technical Assistance and Rural Extension, as well as various NGOs, cooperatives, and private institutions
that offer TARE services in Brazil. The questionnaire was available for completion between January 13, 2021, and
April 13, 2021, and data were organized in Microsoft Excel spreadsheets and, after tabulation, they were exported
to the Statistical Package for Social Science (SPSS) software version 20. Data mining techniques were used for
parameterization to prepare all statistical analyses, including analysis of variance using the F-test to compare
the means of each set of questions. Response proportions were compared using the chi-square and Fisher’s tests.
Analysis of variance, frequency, and descriptive analyses were conducted using the MIXED, FREQand MEANS

procedures in SPSS. Differences between means and proportions were considered significant at a probability level
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equal to or less than 5% (p <= 0.05). The multivariate analysis involved information from between and within the

regions analyzed.

Brazil’s Regions

Brazil is a country (Figure 1) with continental dimensions, especially due to its extensive territorial area. There
are different physical, human and cultural elements in the same geographical space, as well as a great deal of
demographic, experiential and cognitive diversity. In the country, there are Predominantly 5 073 324 establishments
occupying 351 289 816 hectares, 85% of which reported not obtaining financing for production, according to data
from the Agricultural Census (Instituto Brasileiro de Geografia e Estatistica [[BGE], 2019). In the North of the
country there is the Amazon rainforest with high biodiversity, with indigenous populations and riverside dwellers
who contribute to cultural diversity, the focus of rural extension work. The Central-West region stands out for its
Pantanal and the Central Plateau, with the prominence of agriculture as an economic activity, leading the country’s
indicators with the highest effective number of cattle (IBGE, 2019). The Northeast region retains the vestiges of
colonial production, with sugar cane, cocoa, cotton and tropical fruit, and has a diverse cultural heritage, with
significant challenges for the economy and the population's way of life. The Cerrado and Caatinga biomes are
also found in the Northeast. According to Nunes et al. (2015), the Northeast is the region with the most precarious
rural, family-based agricultural economy. The Southeast has the country’s highest indicators of industrialization,
with a rich culture of diverse ethnicities, as well as a strong presence in dairy farming, coffee, and agriculture. The
biome called Atlantic rainforest is found in the Southeast, as well as a small stretch of Cerrado and Caatinga. The
South has a subtropical climate and a diversified economy, with an emphasis on agriculture and industry, and
we find the Pampas biome. The highest rates of technology use in Brazilian family farming are concentrated, in

particular, in the states of the South and Southeast (Souza et al., 2023).

SOUTHEAST

\ A

FIGURE 1

BRAZIL’S MAP DIVIDED INTO REGIONS

Sourck: ApAPTED FRoOM WoRLDATLAS (2023).
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Results

A total of 575 responses were obtained from the research instrument. Based on their experience and conviction
about social technologies, extensionists were asked to rate their level of agreement with numerous statements in
three broad categories. Table 1 presents the results of extensionists’ opinions of social technologies with respect
to advanced technological development. The results show that in the North (60.9%), Northeast (49.7%), and
South (41.6%) regions, more extensionists agree with this statement (advanced technological products), followed
by respondents from the Southeast and Central-West regions, with, 37.4%, and 32.5%, respectively. It should be
noted that the North, Central-West, and Southeast regions showed a significant difference in the opinions (agree,
disagree, and indifferent) of professionals regarding the advancement of social technologies. Technicians in the
South and Northeast regions did not show differences between them in terms of responses of agree, disagree, and
indifferent. Regarding extensionists among the regions who agree or are indifferent to the assertion that social
technologies are advanced, a significant difference was found between the regions. The extensionists’ opinion on
whether social technologies are competitive and advantageous or if they only promote economic growth, there
was no significant difference within or between regions. In relation to increase productivity, the North region
(66.3%) had the highest rate of respondents agreeing with the statement, on the other hand, extensionists in the
Southeast and South regions were the ones with the highest indicators of indifference, with 48.5% and 43.5%,
respectively, differing from extensionists in the Northern and Northeast regions. Within each region, only the
Central-West and Southeast regions showed a statistical difference between responses. Regarding the statement that
the application of social technologies means technology transfer, all regions except the South showed differences,
with the majority of extensionists in the Central-West (61.7%), North (53.8%), and Northeast (46.5%) regions
agreeing with this assertion. However, in the Southeast region, most extensionists were indifferent (45.8%). Among
the regions of Brazil, the research highlighted differences. The highest rates of responses agreeing, disagreeing, or
being indifferent to the assertion that the application of social technologies means technology transfer were found

in the Central-West (61.7%), South (54.3%), and Southeast (45.8%) regions, respectively.
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TABLE1
OPINION OF EXTENSION WORKERS REGARDING THE EXPERIENCE AND CONVICTION IN

THE USE OF SOCIAL TECHNOLOGIES WITH RESPECT TO TECHNOLOGICAL DEVELOPMENT

Which alternative best expresses your experience and conviction regarding
Social Technologies?

Region Agree (%) Disagree (%) Indifferent (%)

They are advanced technological products.

North 60.9 A2 184« 20.7 Dv
Northeast 49.78 19.4 310¢
Central-West 3250 150t 5254
Southeast 37.4C 1730 4534
South 41.6°€ 19.6 3188 B

They are competitive and advantageous technologies

North 58.9 11.1 30,0
Northeast 50.3 11.5 38.2
Central-West 322 6.6 23.2
Southeast 49.4 8.8 41.8
South 50.6 14.3 351

They inerease productivity

North 66.3 4 23 35368
Northeast 59342 970 31.0 B
Central-West 65.04 0.0 3508
Southeast 440 ¢ 750 48.5 Ac
South 5138 52 4354

They are modern and innovative technologies

North 6324 92¢ 27.6EB
Northeast 5548 1624 28.4B
Central-West 54.5Ba 0.0 D 45.5 Aa

Note. Lines with different lowercase letters differed significantly (p < 0.05);
columns with different capiral letters differed significantly (p < o.05).
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Southeast 41,9 Ca 14.2 Be 43 8 Aa

South 48.7 B 15.6 B 3574

They promote only economic growth

North 13.2 58.9 27.9
Northeast 12.4 60.3 27.3
Central-West 11.6 44.2 44.2
Southeast 8.0 60.9 31.0
South 9.3 65.2 25.5

It means transferring technology

North 538 A2 26.4 By 19.8 B
Northeast 4658 26.8B 26.8B
Central-West 61.74= 133 25.0 Bk
Southeast 30.5Da 2376 45.8 Ab
South 3430 34.3 Ab 31.3 Ba

Source: Own elaboration.

The results in Table 2 show that when asked if the applied social technologies are simple, fast, and easy
to implement, there was no significant difference within or between regions. It is noteworthy that the overall
average of extensionists’ opinions on this statement was 27.5% disagree and 49.8% indifferent. When asked if
social technologies are incompatible with agroecological systems, the only difference between regions in the
country occurred in the “agree” response, with the Northern region having 15.1% of extensionists agreeing with this
statement, distinguishing it from the others. Within regions, all of them showed differences in the percentage of
extensionists who agreed, disagreed, and were indifferent to the statement that social technologies are incompatible

with agroecological systems, with averages of 8.4%, 62.1%, and 29.6%, respectively.
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TABLE 2
OPINION OF EXTENSIONIST WORKERS REGARDING THE EXPERIENCE AND CONVICTION IN

THE USE OF SOCIAL TECHNOLOGIES ABOUT THEIR APPLICABILITY AND EFFECTIVENESS

Which alternative best expresses your experience and conviction regarding
Social Technologies?

Region Agree (%) Disagree (%) Indifferent (%)

They are simple, fast, and easy to buy

North 258 317 42.5
Northeast 20.5 26.7 52.9
Central-West 25.9 21.2 52.9
Southeast 18.9 29.9 51.2
South 17.9 325 49.6

They are incompatible with Agroecological systems

North 15.1 Ae 58.72 2620
Northeast 9.9 Be 66.0 2 24.1b
Central-West 6.1 Be 57.12 3670
Southeast 55¢¢ 59.7 2 3480
South 52 68.8 2 2600

They must be chosen by the extensionist.

North 32,140 40.4 Ba 275
Northeast 2098 38,86 40,3 B
Central-West 154¢ 4188 42.9 4
Southeast 182¢€ 42.08 3988
South 18.3 ¢« 533 4a 284 Cb

They require high level of investment

North 13.0 4= 55.0 Ae 32,18

Northeast 8.1 8B 60.6 A2 3128

Note. Lines with different lowercase letters differed significantly (p <c.05)
columns with different capital letters differed significantly (P < 0.05).

CuabperNos DE DEsarroLLo RuraL, CoLoMmBia, voL. 21, 2024



Central-West 38C 476 Ba 48.6 A2

Southeast 8.9 Be 560 A 35.1 B0

South 36 66.7 Ad 2080

They are technical products and methodologies developed and/or applied in the
interaction with rural producers

North 66.3 23¢€ 314
Northeast 5822 11.0 A 30.82
Central-West 732 0.o0P 26.8
Southeast 57.0 25¢ 40.5
South 64.4 428 3l4

They represent social inclusion and improvement of living conditions

North F2.0 4 24¢€ 2568
Northeast (9.7 Aa 12,1 Ab 18.2 ¢
Central-West 7324 000D 2685
Southeast 58.9 Ba 6.1 Be 35.1 4k
South F2.0 4 27¢€ 2358

Source: Own elaboration.

About whether technical products and methodologies developed and/or applied are based on interaction with
rural producers, only the “disagree” response to this statement showed a difference between the regions, with
extensionists in the Northeast region having the highest value of around 11.0%. It is also noteworthy that the
overall average of all extensionists in this study was only 4.0% who disagreed with the statement. In addition, only
the Northeast region showed a significant difference between the “agree”, “disagree”, and “indifferent” responses.
In relation to the statement that social technologies require a high level of investment, there was a difference
between all responses (agree, disagree, and indifferent) when comparing regions. Extensionists from the North
region (13.0%) were the ones who agreed the most with the statement, while respondents from the Central-West
region had the lowest (47.6%) and highest (48.6%) rates of disagreement and indifference, respectively. Regarding
the question of whether social technologies represent social inclusion and improvement of 1iving conditions, all
responses (agreeing, disagreeing, or indifferent) showed differences when comparing the regions. Looking at those
who agree with the statement, respondents from the Southeast region had the lowest value (58.9%), differing from
all other regions. The Northeast and Southeast regions had the highest percentage of extensionists who disagreed
or were indifferent to the statement, with values of 12.1% and 35.1%, respectively.

Finally, Table 5 contains results regarding the use of these technologies by family farmers, with a focus on the
social aspect. About the statement that social technologies emphasize citizenship and democratic participation,
results show only the “disagree” and “indifferent” opinions showed a difference between regions, with the
Northeast and Central-West regions having the highest values of 13.1% and 48.5%, respectively. In addition, the
majority of extensionists in all regions agree with this assertion, with statistically different measurements achieved
in the North, Northeast, and Central-West regions. The question about whether social technologies integrate
scientific and popular knowledge revealed that among the response options (agree, disagree, and indifferent), only
disagreement with this assertion differed between the regions, with the Northeast region having the highest value
(14.5%). It is also noteworthy that most respondents, regardless of the region in which they work, agree with the
statement, but only the Northeast and South regions showed statistical]y different results. Regarding the question

of whether social technologies are easily replicable, only extensionists from the Northeast and South regions
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showed a difference between the percentages of responses, with values of 58.6% and 72.1% agreeing, respectively.
In fact, the majority of extensionists in all regions agree with this statement, even though there is no difference in
the North, Central-West, and Southeast regions. When examining opinions between regions, only the “disagree”
opinion showed a difference, with respondents trom the Northeast region having the highest rate (12.4%). There is
no difference in responses (agree, disagree, and indifferent) or between regions for promotion of autonomy by social
techno]ogies. When asked whether social technologies are sustainable from environmental and socioeconomic
perspectives, only the “disagree” response showed a difference when comparing percentages between regions, with
extensionists from the Northeast region having the highest rate (12.4%). When compared within each region, only
the Northeast and Central-West regions showed differences between responses, with values of 58.6% and 63.1%,

respectively, agreeing with the statement.

TABLE 3
OPINION OF EXTENSION WORKERS REGARDING THE EXPERIENCE AND CONVICTION

IN THE USE OF SOCIAL TECHNOLOGIES IN THE ECONOMIC AND SOCIAL ASPECT

Which alternative best expresses your experience and conviction regarding
Social Technologies?

Region Agree (%) Disagree (%) Indifferent (%)

They emphasize citizenship and democratic participation

North 6292 0.0 37.1 Bb
Northeast 65.0 13.14¢ 219
Central-West 515 0.0 b 48 542
Southeast 59.8 618 34.18
South 64.2 33c 3258

They bring together scientific and popular knowledge

North 772 008 228
Northeast 6382 14.5 Ab 2190
Central-West 69.0 008 31.0
Southeast 63.5 548 31.1
South 69.62 1.7 Be 311k

They can be recreated

North 72.0 248 25.6
Northeast 58.62 124 Ac 29.0°
Central-West 57.8 00¢ 422
Southeast 69.7 478 25.6
South 72.1% 0.0t 2790

They promote autonomy

North 60.0 6.7 333
Northeast 55.7 12.1 322
Central-West 54.5 0.0 455

Note. Lines with different lowercase letters differed significantly (p < 0-05);
columns with different capital letters differed significantly (P < 0.05).
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Southeast 58.2 6.9 349

South 62.6 4.1 333

They are sustainable from an environmental and socio-economic point of view

North 57.6 658 359
Northeast 5862 12.4 Ac 2900
Central-West 63.12 4.1 3280b
Southeast 55.5 598 38.9
South 65.4 42°¢C 304

Source: Own elaboration.

Discussion

We can see that there were significant differences in the perception of extension workers within and between
regions, especially in relation to those who agree that they are advanced technologies (North and Northeast) and
those who think they are indifferent (Central-West and Southeast). However, regarding competitiveness, although
there were no significant differences, the majority believed that they are competitive technologies. For a social
technology to be considered advanced and competitive, it needs to demonstrate effectiveness in addressing the
challenges faced by rural communities. In this regard, Sousa et al. (2017), who mapped social technologies for
coping with the Semi-Arid region in rural communities of Cariri in the southern state of Ceara, recognized that
the application of the studied social technologies was able to transform the social reality of the Cariri region.
When discussing competitiveness, we also need to include the fact that the technologies need to help increase the
productivity of the farmer’s end activity, as this is not the case, then a productivity is one of the essential factors
for food security, income generation, and the promotion of sustainable development in rural communities, and
this research solicited the perception of extensionists by stating that the introduction of social technology in rural
areas contributes to increased agricultural Productivity. This assertion was corroborated by extension workers in
the North, Northeast, and Central-West, whereas they were indifferent in the South and Southeast. However, in
order to become competitive, small farmers often need to work together, for example, by forming cooperatives
(Abrol, 2011). It is understandable that there is no unanimity when discussing productivity and profitability in the
context of family farming, since there are theoretical discussions in Brazil about family farming and peasantry.
Schneider (2009) points out that while peasants represent a way of life, family farmers are highly integrated into
the market. However, Schneider (2009) Pointed out that this distinction has generated several controversies. On
the one hand, some interpret the suggested metamorphosis from peasantry to family farming as an indistinct
association between family farming and capitalism (or agribusiness) and, on the other words, those who envision
the reduction of any and all forms of family production to peasant status. That is, such theoretical currents are
also intrinsic to our extensionists.

Much is currently being discussed and invested in innovation in the countryside, but we need to understand that
innovation does not have tobe a highly advanced and technological product; often, the simple can result in positive
changes in the work of family farmers. Another important aspect of innovation is the so-called social innovation.
According to Bosworth et al. (2016), investment in social innovation is needed to have a clearer understanding of
social innovation in a rural development context, identifying different processes and outcomes that create social

value. This is also corroborated by Golovina et al. (2022), who state that options are needed to apply social and
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technological innovations to “revitalize” underdeveloped rural areas to achieve integrated development of rural
areas adjacent to urban centers. From the point of view of extension workers in Brazil, the results presented in
the interviews on innovation were similar to those found in the productivity item. However, despite differences
between and within regions, the majority believe that they are innovative, corroborating with Yin et al. (2022), as
noted the perception of whether social technologies are innovative, most extensionists understand that they are,
however, despite the growing demand and initiatives for rural revitalization, rural innovation has received little
attention in the literature.

No significant differences were observed on the issue of promoting only economic growth, in which the
majority disagreed with this statement, i.e., the extension workers believe that in addition to promoting economic
growth, they promote other types of growth, which was not detailed in the survey. Regarding the transfer of
technology, we noticed a disagreement between the extension workers, with the North and Central-West regions
agreeing and the Southeast disagreeing. This disagreement 1s probably due to historical issues, because the
development of rural extension in Brazil is separated into phases, one of which is the technological packages
and technology transter - Diffusionism Phase between 1964 and 1979 (Mexpar, 2006, p. 15). The methodology of
technological pacl(ages was questioned, as Caporal (2006) points out, because in this phase of diffusionism, farmers
were seen as mere repositories of knowledge and packages generated by research, most of which were unsuitable
for the specific conditions of their farms and the agro-ecosystems they managed. Regardless of the theoretical
differences between the extensions, knowledge of new technologies is required to reach family farmers. Borges
et al. (2015), in their analysis of the program created by the Brazilian Agricultural Research Corporation, known
as “Balde Cheio”, found it can serve as a vector for training small dairy farm management through technology
transfer. They determined that the lack of training among Producers (an internal weakness in the production
environment) and limited access to official credit programs (an external threat to the production environment)
were some of the difficulties faced in technology transfer. Souza and Pozzebon (2020), considering the relevance of
social technologies for transforming disadvantaged social scenarios, describe that valuing tacit knowledge, jointly
constructing new perspectives, appealing to a sense of belonging, reclaiming social roles, and changing perceptions
of local reality are key mechanisms that need to be put into practice for a social technology to promote desired local
social transformations. It is important to remember that social technologies should not be seen solely as a process
of technology transfer from a ready-made package of ideas, but rather as technologies created or modified from the
initial package and implemented while respecting the local reality and the knowledge of those who will execute it.

Social technology that is simple, fast, and easy to implement may be advantageous in certain contexts and
circumstances, but it is not necessarily the best option in all situations. Despite not showing significant differences
between and within regions, most extensionists believe that social technologies should be simple. The choice
between a social technology that is simple, fast, and easy to implement or one that takes a more gradual approach
should be based on the specific needs of the community, available resources, and the nature of the problem to
be addressed. It is important to remember that the high investment in social technology can be a significant
barrier to its implementation. As observed by Ofuoku et al. (2008), the low adoption of the use of technologies
was attributed not only to the cost of the technologies but also to their complexities and lack of contact with the
extensionist. This agrees with the results, in which the disagreement option showed a statistical difference between
and within regions, in that extensionists do not agree that social technologies require high investment. This is
especially true in contexts with limited financial resources, as it not only involves the initial implementation but
also the maintenance of the social technology on the property, leading toa high dependence on external financing
and the associated risks that producers may not be willing to take. To avoid this problem, Medeiros et al. (2017)
describe that social technologies are created and developed to solve problems of producers or rural communities,
and therefore, their members should participate in their development, making social technologies the collective

result of all the actors involved. The results also show that the extension workers believe that the participation of
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the actors involved in the process is important, and disagree that the social technology should be chosen by the
extension worker.

The success of social technologies depends on a participatory approach that involves the beneficiary
communities from planning to implementation (Sousa et al., 2017), fact also observed by Du Toit (2002) in
the Zimbabwean pilot project, and such solutions should be adapted to local needs, considering the cultural,
environmental, and socioeconomic particularities of each region (Lobo et al., 2013). Curado et al. (2014) describe
the process of systematizing experiences of family farmers through a methodology based on technical visit reports,
workshops on experience systematization, memories, and visual records, which brought together narratives from
farmers involved in the process and contributed to strengthening the collaboration among all actors involved in the
process. According to Olkhovikov et al. (2020), social technologies invent and re-discover human properties and
overlooked abilities that could bring unprecedented social advantages. However, it is important to highlight that
despite sociodemographic differences, according to Spurk et al. (2023), sociodemographic and economic factors,
by contrast, play hardly any role, as do individual information sources.

Another determining point when discussing social technologies is their relationship with agroecology or with
the agroecological transition in the production systems in which family farmers are involved. It can be seen that
the extensions believe in this positive relationship, as all regions significantly disagreed that social technologies
are incompatible with agroecology, corroborating Khadse et al. (2018) who understand that peasant movements
scale up agroecology. Social technologies can play a fundamental role in promoting social inclusion and improving
the living conditions of rural communities. They should be designed and implemented with the specific goal
of addressing social, economic, and environmental challenges, focusing on the well—being and empowerment of
people.

The participation of the farmer in this process, according to the opinion of the extension workers, reinforces
the understanding of democracy, of feeling heard, in addition to the same understanding regarding the exchange
of knowledge, between scientific and popular knowledge, which is important throughout this process. Costa
Braulio et al. (2023) found that family farmers understand that popular knowledge linked to scientific knowledge is
important. According to Mazzocchi (2006) traditional knowledge embodies a wealth of wisdom and experience of
nature gained over millennia from direct observations, and transmitted, most often orally, over generations. This
traditional knowledge 1s very important for the protection of biodiversity and sustainable development (Gadgil
etal., 1993).

Another important point to discuss about social technologies is their ability to be easily replicated is a desirable
characteristic for many social technologies used in rural areas, but it is not an absolute requirement. Easy replication
of a social technology means that it can be reproduced in other rural communities, even if they differ in terms of
context, available resources, and specific challenges. Sousa et al. (2017) point out that the replication of a social
technology results from the mastery of that technology by rural communities. However, Duque and Valadio (2017)
question the term “replication” because, according to the authors, this would only be possible with an exact copy
without changes, and since the actors involved in the social process modify its content according to their needs,
there would be no possibility of replicating a social technology. They believe that the term “reapplication” would be
more appropriate, as reapplication involves the production and reproduction of technologies based on the specific
dynamics and logics of the communities involved with these technologies. When technology is easily replicated, it
will also promote the autonomy of the producer, afact corroborated by most extension workers, with no differences
between them.

The sustainability of rural social technologies is crucial for preserving the environment, promoting social
inclusion, driving economic development, and improving the quality of life of rural communities. Another
important factor is that social technologies can collaborate in rural entrepreneurship. According to Clausen (2020),

itis necessary to develop actions to guide new research on spatial /rural entrepreneurship. However, Fatima Ferreiro
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et al. (2023) emphasize that it is necessary to open the ‘black box’ of social innovation and understand the concrete
modes of its emergence and development. The search for solutions that are socially Just, economically viable, and
environmentally responsible is essential for sustainable and equitable rural development. Abrantes et al. (2018)
evaluated the sociotechnical dynamics of productive backyards through the “%intais para a Vida” (Backyards
for Life) project and sought to identify environmental and socioeconomic changes in the families served. They
found that in the environmental dimension, the ecological profile through agroecological practices showed greater
conservation of environmental resources, improved biodiversity and soil fertility, and reduced the use of external
inputs. The importance of social technologies in sustainable development was also verified by Machado and La
Rovere (2018), who stated that social technologies have been promoting the sustainability of the Brazilian Semiarid
region and can have a long—lasting impact if extensively applied. In the socioeconomic dimension, the same authors
reported a positive influence of the project on surplus production in the researched backyards, leading to increased
commercialization and income of farmers. Brazil still has a long and arduous road ahead to achieve full rural
development. However, as presented by Rey-Alvite and Fernandez-Crehuet (2021), even in developed countries
such as Europe, rural development remains a challenge. The author states that the European Union has a long
way to go before reaching a state of rural development. Investment in the area of rural extension, especially in the
use and techniques of social technologies, 1s necessary, however, the challenge in Brazil is great because of the
size of its geographical area and its cultural and climatic particularities. The importance of investment in rural
extension was also verified by Mapila etal. (2012) suggested that local agricultural extension officers should receive
more capacity building and budgetary support to ensure proper understanding of agricultural innovation systems
concepts and correct application to sustain their positive effects.

In a holistic view, despite statistical differences between and within regions, most extension workers in Brazil
have a similar understanding that the observed differences clearly involve cultural and climatic aspects, as the
regions in Brazil involve different biomes, such as Caatinga, Cerrado, Pampa, Pantanal, Adantic rainforest, and
Amazon rainforest, in addition to the economic power observed in each region. This perception is corroborated
by Hardy (2019), who stated that social technologies need to be designed and understood from the perspective of
different geographies and identities, however, autonomy in rural areas refers to the ability of rural communities,
and the individuals living in them, to make decisions and act independently in various aspects of their lives

including economic, social, political, and cultural.
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Conclusions

The research revealed that rural extensionists understand that social technologies are important tools to assist
in rural development, and that extensionists, regardless of the region, have a similar mindset regarding social

technologies. However, knowledge is still considered low in view of the importance of the subject.
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